Background: Compared to those found in the vertebrobasilar system, intracranial dissection in the anterior circulation is relatively rare, especially in the anterior cerebral artery (ACA). Moreover, only several cases of ACA dissection that underwent endovascular treatment have been reported. Here we present a rare case of gradually developing ACA dissecting aneurysm causing cerebral infarction, successfully treated by stent-assisted coil embolization. Case Description: A 36-year-old man was admitted with sudden right hemiparesis. Diffusion-weighted magnetic resonance (MR) imaging showed cerebral infarction in the left ACA territory, and MR angiography showed segmental stenosis at the A2 portion of the left ACA. Three-dimensional digital subtraction angiogram showed segmental dilatation and stenosis at the left A2 portion. We diagnosed ACA dissection causing acute cerebral infarction and treated the patient conservatively. Five months after the onset, the dissecting artery at the left A2 portion formed a gradually dilating aneurysm, suggesting increased risk for aneurysmal rupture. We attempted endovascular treatment entailing coil embolization of an aneurysm while preserving the left A2 with stent assistance. The patient remained neurologically stable 6 months after the procedure. Conclusions: Although there are few reported cases of ACA dissection where endovascular treatment was attempted, we consider stent-assisted embolization for gradually developing ACA dissecting aneurysm as an alternative method to prevent bleeding and recurrent infarction.
INTRODUCTION
Spontaneous intracranial dissection is a major cause of hemorrhage or ischemic stroke. [16, 21] Compared to those found in the vertebrobasilar system, intracranial dissection in the anterior circulation is relatively rare, especially in the anterior cerebral artery (ACA). [5, 9, 15, 16, 21, 22, 26] ACA dissections are regularly found in unruptured form and in ischemic cases. [3, 10] Therefore, patients are generally treated conservatively, and the prognosis of ACA dissection is considered to be well. [3, 4, 19] Consequently, very few cases of ACA dissection that underwent endovascular treatment have been reported. [6, 7] Here we present a rare case of gradually developing ACA dissecting aneurysm causing cerebral infarction, successfully treated by stent-assisted coil embolization.
CASE HISTORY
A 36-year-old man was admitted with sudden right hemiparesis. He had no abnormal history and had suffered no injury. On admission, diffusion-weighted magnetic resonance (MR) imaging showed cerebral infarction in the territory of the left ACA, and MR angiography revealed segmental stenosis at the A2 portion of the left ACA [ Figure 1 ]. A day after the onset, three-dimensional digital subtraction angiogram (3D-DSA) showed segmental dilatation at the left A2 portion and narrowing at the left A3 portion [ Figure 2 ]. These findings lead to a diagnosis of ACA dissection causing acute cerebral infarction, and the patient was initially treated conservatively. Thirteen days after the onset, DSA revealed slight aneurysmal dilatation and the disappearance of the left pericallosal artery. A pearl string sign caused by the narrowing of the A2 portion was examined [ Figure 3 ]. Signs of favorable leptomeningeal collateral circulation were found from the left middle cerebral artery and posterior cerebral artery through the left ACA territory. The patient remained neurologically stable; therefore, we continued conservative therapy and rehabilitation for 110 days until his discharge being able to walk without assistance. Five months after the onset, DSA revealed an enlarged protruding dilatation of the left A2 portion [ Figure 4 ] suggesting increased risk for aneurysmal rupture. Based on these findings, we attempted endovascular treatment entailing coil embolization while preserving the left A2 with stenting. This procedure was performed 7 months after the onset.
Transfemoral transarterial stent-assisted coil embolization of a dissecting aneurysm was performed under general anesthesia and heparinization. The left carotid artery was catheterized with a guiding catheter (Launcher, Medtronic, Inc., Minneapolis, MN, USA). Working angle for embolization was obtained using 3D rotational angiography [ Figure 5a ]. First, the The patient remained neurologically stable after the procedure and was discharged 5 days into admission. To this day, he continues to take two antiplatelet drugs (aspirin and clopidogrel) starting a week before the operation. Follow-up 3D-DSA performed 6 months after the operation showed moderate in-stent stenosis, but no neurological symptoms were observed a year after the operation [ Figure 5e ].
DISCUSSION
Dissection in the ACA is rare compared to those found in the vertebrobasilar systems. [5, 9, 13, 15, 16] Several angiographic studies on ACA dissection claimed that arterial stenosis without dilatation occurred mainly in ischemic cases, whereas stenosis with dilatation occurred predominantly in hemorrhagic cases. [16, 21] ACA dissections with cerebral infarction are frequently reported, and almost all cases have a good prognosis. [16] Therefore, such patients with ACA dissection are generally treated conservatively. [16, 24, 25] Surgical treatment is often selected for patients with progressive dilation suggesting the risk of future rupture. [14] In addition, some reports described that dissecting aneurysms with cerebral infarction found in the ACA have a higher tendency of being followed by hemorrhagic events compared to those in other regions. [12, 17, 23] We initially treated our patient conservatively, but follow-up angiography revealed progressed dilatation of the ACA dissecting aneurysm which may lead to aneurysmal rupture. Therefore, we decided to treat the dissecting aneurysm by stent-assisted coil embolization to prevent bleeding and preserve the ACA. In addition, both stenting and coil embolization may help prevent recurring ischemia by averting extension of the dissection and preserving the parent A2 artery.
There are few reported cases of ACA dissection where trapping and bypass surgery were attempted, [7, 18] as bypass surgery for A2-A3 portion is technically demanding, and occasionally, trapping the recipient vessel can be time-consuming. For these reasons, the application of such methods to ACA dissection is relatively risky, thus coil embolization with the use of a stent to preserve the parent artery could be considered a safer approach. The present-day neurovascular self-expanding intracranial stents are easy to deliver and seem to have enough radial force to expand the collapsed lumen in dissection without balloon angioplasty. Even though the procedure may risk vessel perforation, there have been some reports on intracranial stenting for dissecting lesions in the internal carotid artery or middle cerebral artery with favorable outcomes. [1, 2, 8, 11, 20] To our knowledge, there has been no report demonstrating ACA dissection treated by stent-assisted coil embolization. In our case, the 6 months postprocedure follow-up angiography showed moderate in-stent stenosis, indicating the requirement for further evaluation.
Recently, several reports were written on fusiform aneurysms successfully treated using the flow diverter stent. Although this stent may be useful in future treatments for lesions in the internal carotid and vertebral arteries, its application for distal ACA dissection will remain technically difficult. Here, we considered stent-assisted coil embolization as an alternative treatment option for dissecting ACA aneurysms.
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